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ABSTRACT

Software development trend has tried to establish Global Software Engineering (GSE) as well as Agile
methodologies such as eXtreme programming. Due to their emphasis on face-to-face communication, Agile methods
seemingly present a practical dilemma for distributed development for which communication is one of the greatest
challenges. However, with their equal emphasis on frequent communication, transparency of progress and short
iterations, they in fact provide an effective approach to address challenges in distributed collaboration, especially
when augmented with GSE best practices. Introduction, implementing and adoption of distributed agile software
development in classroom environments require additional technological support for the frequent synchronous
interaction across sites and is far from trivial. In this report, a well-structured online questionnaire was designed to
carry out survey among the volunteered students with about 200 participants, and the results were later analyzed.
The study concluded that the level of awareness of the Global Software Engineering practices is very low among
students of Computer Science as well as the use of tools that facilitate it.
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1.0 INTRODUCTION

Software development is one of the strong and
important aspects of Software Engineering (SE).
Traditionally, software development involves a
programmer developing software using a particular
tool, at the same time following the development
process as laid down by his/her company. Most times
traditional waterfall model is being followed by the
companies where contracts are signed off with the
requirement document to kick start the project. The
rigidness of the traditional waterfall approach to
software development lead to agile software
development [1]. Agile software development solves
the problem of rigidity in waterfall approach by
creating a User centered process of development
through its methodologies such as Extreme
Programming. One of the principles of Extreme
Programming is pair programming which involves two
programmers sitting at the same computer software
artificial. Many researchers have proved that this works
effectively even among computer science professionals
and students [2, 3, 4, 5, 6].

Global Software Engineering GSE) is now an
established trend in software development, and so are
agile methods, such as Scrum [7]and Extreme
Programming. Due to their emphasis on face-to-face
communication, agile methods seemingly present a
practical dilemma for distributed development for
which communication is one of the greatest challenges.
However, with their equal emphasis on frequent
communication, transparency of progress and short
iterations, they in fact provide an effective approach to
address challenges in distributed collaboration,
especially when augmented with GSE best practices
[8]. Adopting agile methods in distributed settings
seems to be a rising industry trend, as agile methods
both provide several benefits, as well as strategies for
addressing GSE challenges [9, 10]. Therefore, software

engineering curricula must respond by providing
students with knowledge and experiences of globally
distributed agile methods and related projects.
Furthermore, as software engineering researchers and
educators, our community should increase its efforts in
evaluating methodologies for teaching GSE e.g. [11].
Though, introduction, implementation and adoption of
distributed agile software development in classroom
environments may require additional technological
support for the frequent synchronous interaction across
sites and is far from trivial. In this paper, the report
about the awareness of distributed agile software
development among students is made.

1.1 Distributed Software Development

Distributed Software Development (DSD) has
recently evolved, resulting in an increase in the
available literature. Organizations now have a tendency
to make greater development efforts in more attractive
zones. The main advantage of this lies in a greater
availability of human resources in decentralized zones

at less cost [12, 13] Distributed development is a

software development model in which IT teams spread

across geographical lines collaborate on applications or
various software [14], said that teams are often
separated by mini-projects that are brought together for

a final software build out. Teams work remotely,

collaboratively and in a distributed development

fashion for a number of reasons, as follows:

(i)  Although team members may share similar
project ideas, they may reside or work in
separate locations, making in-house
collaboration impossible.

(ii)  Startups may use this approach to save upfront or
capital costs, like facilities and hardware for
team members.

(iii) Team members may want or need to work from
home, or relocation may not be an option.
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(iv)  Globalization and hiring IT staff in third-world
countries cuts overhead costs [14].

2.0 RELATED WORKS

In a work titled Student's Awareness of Cloud
Computing: Case Study Faculty of Engineering at Aden
University, Yemen. The author defines Cloud
computing as a new emerging technology and trends
around the world now. He said cloud computing
applications are running as a service over the internet
on scalable infrastructure. Universities can take
advantage of cloud computing application to provide
students and teachers with free or low cost tools. His
work focused on the students awareness of cloud
computing and how often they use cloud computing
application. The work investigated the student's opinion
of using cloud computing collaboration application and
the university administrator support to integrate that
new technology. The finding therefore recommends
education and sensitization on cloud computing in order
to increase awareness and knowledge about this
emerging technology and its prospects [15].

In his thesis titled Distributed Pair Programming
in Global Software Development, [l16]observed that
Global software development has become a widespread
business practice over the course of recent years.
Organizations are seeking to apply agile methodologies
to the globally distributed environment. However, the
principle of close collaboration as applied in agile
methodologies remains in conflict with the present
trends favoring the development of software in
geographically distributed teams. Distributed pair
programming (DPP) is one of the most important and
commonplace practices in distributed agile software
development. It supports two developers working on
the same task in different locations. To resolve the
collaboration and other issues related to DPP,
researchers have proposed varied approaches to
increase the flexibility of pair programming in the
distributed environment to make it more widely
available to the increasingly large numbers of disparate
users. In his work, the analyses and evaluation of the
current situation as related to DPP was done first,
including analyzing social practices associated with
DPP and evaluating several existing DPP tools. The
final analysis of his results shows that learning or
knowledge sharing has been recognized as the biggest
issue in regards to DPP and this is a new research area
in the area of DPP.

According to the unique features of the learning
process associated with DPP, two high level design
principles have been created for the purpose of
designing new learning functions, to be applied to the
existing tools: Active learning design principle and Pair
formation pattern design principle. The Active Learning
design principle is intended to improve the learning
from active learning theory and the pair formation
pattern design principle is intending to improve the
learning from practical pair formation pattern in
relation to DPP. XPairtise, a widely DPP tool, was
chosen as the basis of a framework upon which the new
learning functions was based. Finally, the results of the
experiment show that pairs with different backgrounds
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can achieve better learning results by using the new
tools, than if they were using the traditional tools.

[17] reported in their work titled “Enabling
Distributed Pair Programming in Eclipse”  that
Distributed pair programming is still a challenging field
for tool developers. In their work, they analyze the
social interaction in distributed pair programming and
investigate how current technology supports this
interaction. In addition, XPairtise was also presented,
which is a plug-in for eclipse that allows instant pair
programming between distributed development teams.
In their future work, they plan to include ACTIVITY
INDICATORS or EXPERT FINDER mechanisms as
they were, e.g., present in TUKAN that allow to
retrieve experts from the registered users for specific
problem domains. This retrieval could, e.g., be based on
source code analysis or activity analysis of pair
programming session. For improving the teaching
functionality, they planned to include a REPLAY
mechanism which records pair programming session
and allows to review them afterwards. As at then, they
are about organising controlled field experiment in
order to evaluate the use of XPairtise in further lab
courses and better understand the impact of the plugin
on distributed team performance.

In a work titled “Evaluating Tools that Support
Pair Programming in a Distributed Engineering
Environment”, [17] opines that the construction and
improvement of high-quality products in a global
software development environment requires flexible
practices for collaboration and a tool that support these
practices in a distributed software development team.
Pair Programming (PP), a well-known agile practice
has been reported to improve software productivity and
software quality in co-located environments. They
however said that PP needs stronger tool support to
address new challenges such as communication,
distributed collaboration, and data exchange in
distributed environment. Their work introduces a
systematic tool evaluation approach for distributed pair
programming (DPP) and a reports on an initial tool
survey of the available open source tools. Their major
findings were that DPP was not fully supported by any
tool under investigation and that some tools are limited
to selective and individual aspects of DPP
requirements. They concluded that the results of the
tool evaluation can help project managers in selecting
adequate tools and tool developers in providing high-
value features for better support of DPP as basis for
improving the quality of distributed engineering
projects [18].

A work titled “A4 Development Environment for
Distributed Synchronous Collaborative Programming”
by [19] said that collaborative approaches in the
classroom have been shown to be highly beneficial for
students of computer science; obstacles inherent in
today’s academic environment often prevent collocated
collaborative approaches from being implemented.
They are of the opinion that a solution to the collocation
problem may lie with tools that facilitate distributed

collaboration. Therefore, presented RIPPLE Remote
Interactive ~ Pair  Programming and Learning
Environment), a development environment for
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distributed synchronous collaborative programming.
RIPPLE is an open source software tool. Their initial
user tests demonstrate positive responses from students,
and also show that potential for long term learning,
motivation, and retention benefits is significant. In
addition to its benefits for students, RIPPLE is a tool
for computing education researchers who wish to
collect data on collaborative programming. RIPPLE is a
plug-in for the popular Eclipse integrated development
environment. When two users work together remotely
through RIPPLE, each executes a separate local
installation of Eclipse with the RIPPLE plug-in. From
each programmer’s perspective, there are two panes:
the program development pane and the textual dialogue
pane.

3.0 DATA ANALYSIS STRATEGY

This research employed Qualitative data analysis
techniques in its data analysis. R statistical tool was
used in the analysis. R was chosen because of its
robustness and openness. It has the capacity to handle a
variety of specific statistical analyses as well as
interactive programming language. Analysis of
Variance (ANOVA) which is a rigorous statistical tool
used in making inferential decisions in experimental
design studies to ensure the equivalence of comparative
groups even when number per group differed across the
group. Some of the data obtained in this study were also
subjected to independent samples t-test at p = 0.05.
Descriptive statistics were also employed in the
analysis of the data.

4.0 DISCUSSION OF RESULT

Prior to conducting a preliminary experiment, a
pre-experimental survey carried out to know level of
knowledge and involvement of the subjects in pair
programming and distributed pair programming. The
result is as presented in Table 5.1-5.8.

Summarily, Table (5.3) above shows the
percentage of Programming Languages (PL) that
respondents are familiar with. Java programming
language is the most populous among respondent and
has the highest percentage of 74.51%. Table (5.4)
shows that 68.6% of the respondents have heard of Pair
programming approach to software development which
make them suitable for the experiment.

Table 5.1: Age bracket of the respondent

Age Number Percentage
15-20 19 373
21-30 28 54.9
Above 30 4 7.8
Total 51 100.0

Table 5.2: Status of the respondent
Professional Status Number
Student 49
Software manager 1

Software engineer 1
Total 51

Table 5.3: Programming languages (PL)
used by the respondent

PL familiar with Number Percentage
Java 38 74.51
PHP 5 9.80
ASP.NET 3 5.88
Others 5 9.80
Total 51 99.99

Table 5.4: Number of the respondents who

have heard of PP
Heard of PP Number  Percentage
Yes 35 68.6
No 16 314
Total 51 100.0

Table 5.5: Number of the respondents who have

participated in PP
Participation in PP Number Percentage
Yes 18 353
No 33 34.7
Total 51 70.00

Table 5.6: Number of the respondents who have heard
of distributed software development
Aware of Distributed = Number Percentage
Software Development

Yes 25 51.0
No 26 49.0
Total 51 100.0

Table 5.7: Number of the respondents who have
participated in distributed software

development
Participated in DSD  Number Percentage
Yes 5 9.8
No 46 90.2
Total 51 100.0

Table 5.8: Tool used by the respondent in
distributed software development

Type of Tool Number Percentage
IDE 5 9.8
None 46 90.2
Total 51 100.0

Table (5.5) above shows that 353 % of the
respondents have participated in pair programming
before this experiment while only 9.8% (from Table5.7)
of the respondents have heard of Distributed pair
programming before the experiment. Table (5.8) above
shows that only 5% of respondents have participated in
Distributed software development using Integrated
Development Environment (IDE).
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Fig 1: The summary of the survey result
Figure 1 shows the summary of the result gotten from the

pilot survey. It shows that majority of the students that
took part in the experiment were familiar with java
programming language. Thirty-five (35), which amount to
68.6% has heard of pair programming before while 18
(35.3%) have actually participated in pair programming.
Also, 51% of the participants are aware of distributed pair
programming where only 5% have participated in
distributed pair programming before using an IDE.

5.0 CONCLUSION

The purpose of this work is to evaluate the student's
awareness and involvement regarding distributed
computing and Agile methodology. For this purpose a
survey was conducted through online questionnaires to
evaluate the objectives from students of computer science,
university of Ibadan, Nigeria. Findings show that most of
the students were not familiar with practices due to lack
of resources though some of them have heard of it.Despite
the increase in software process improvement research
especially the area of distributed software development,
this study concluded that the level of awareness of the
practices is very low among the student of computer
science. Also the use of the DPP tools among the
computer sciences student is low. There is therefore the
need to focus and raise awareness on its benefits and
importance in teaching system to extend the lack in
computing resources. Introduction of distributed software
development and agile methodology in the University
curriculum is highly necessary so that students can take it
as a course.

5.1 Future Work

In the future, we intend to develop a tool that can be
applicable Nigeria environment for the research and
teachings distributed pair programming. The tool shall be
used in a controlled experiment over a period of time to
determine its effectiveness.
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